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INTRA-ARTICULAR STEROIDS AFTER ARTHROSCOPY FOR OSTEOARTHRITIS OF THE KNEE H. S. Gosal, A. M. Jackson, D. R. Bickerstaff
Experience from clinical and medicolegal practice has led us to question whether it is still reasonable to supplement an arthroscopic lavage or debridement operation with an intraarticular injection of steroid. We do not suggest that this is common practice but it is clear from new cases seen, and from discussions with trainees, that it occurs sporadically in the UK. A survey in the Trent and Yorkshire regions revealed that approximately 5% of surgeons are routinely using steroids after arthroscopy (Bickerstaff, personal communication). Are there any advantages to the use of intraarticular injections of steroid and are there increased risks of developing septic arthritis in these circumstances?
Osteoarthritis is primarily a disease of articular cartilage. Buckwalter H]-glycine by the cartilage after intra-articular injection of hydrocortisone acetate. In another study 19 they
showed that cortisol, given either systemically or intraarticularly, produced a profound depression of incorporation of [
14 C]-glycine into cartilage. They concluded that intra-articular injections of steroids led to decreased synthesis of the matrix during the period of its effect, since incorporation of [ 3 H]-glycine can be equated with protein synthesis and a decrease in its utilisation would indicate a decline in the rate of synthesis. Recovery was noted to be slow and dose-dependent.
Behrens, Shepard and Mitchell 20 described a progressive loss of the endoplasmic reticulum, mitochondria and Golgi apparatus in chondrocytes from the knees of rabbits treated with intra-articular hydrocortisone acetate. Salter, Gross and Hall 21 demonstrated a loss of the normal lustre of the articular surface, thinning of the cartilage and the development of fissures and fibrillation after the intra-articular administration of hydrocortisone tertiary-butyl acetate into the knees of rabbits. They found multiple small white deposits within the substance of the articular cartilage which were found to represent cystic areas of degeneration within the middle zone of the cartilage matrix. Moskowitz et al 22 also observed these lesions and found that the number of cysts seemed to parallel the number of injections of corticosteroids. These findings suggest that the clinical and radiological deterioration reported in human joints after intra-articular injections of corticosteroids may be due to the specific deleterious effect of the drug on the metabolism of articular cartilage. However, in the only study in primates, injections of steroid into the knees of monkeys produced only minimal, reversible changes. 23 Pelletier and Martel-Pelletier 24 found that glucocorticoid, administered orally or intra-articularly, is effective against the development of osteoarthritic lesions in the Pond-Nuki dog model of osteoarthritis. They studied 12 dogs in which the anterior cruciate ligament had been sectioned. Six were treated with oral prednisone and six with an intra-articular injection of triamcinolone hexacetonide, at operation and four weeks later. Twelve other dogs had the operation but no other treatment. All the animals were killed eight weeks after surgery. There was no evidence of increased cell degeneration or death associated with the steroids. In a separate study of experimental osteoarthritis in mongrel dogs, the anterior cruciate ligaments of which had been sectioned by a stab wound, Pelletier et al 25 studied the effect of various corticosteroids on the phagocytic bactericidal activity of neutrophils. They concluded that hydrocortisone sodium phosphate and hydrocortisone sodium succinate significantly depressed bactericidal activity. Dexamethasone sodium phosphate had a marginal inhibitory effect and methylprednisolone sodium succinate failed to decrease neutrophil function below that of the control level. The mechanism for the increased risk of infection in patients given intra-articular steroids may be that those who receive a very low-dose inoculation of organisms during surgery usually overcome it, but may not achieve this in the presence of corticosteroids, which impair local and systemic immune defences.
Infection after arthroscopy
Septic arthritis after arthroscopy of the knee is a rare but serious complication. DeLee 32 reported a rate of infection of 0.08% in a study of over 100 000 arthroscopies. Johnson et al 33 and D'Angelo and Ogilvie-Harris, 34 found infection in 0.04% of 12 505 arthroscopies, and in 0.23% of 4000 patients, respectively. None of these studies analysed the risk factors associated with the occurrence of infection. The most common organism was Staphylococcus aureus. Allum and Ribbans 35 reported one case of infection in 96 patients after arthroscopy. This was in a patient with degenerative changes who had been given an injection of DepoMedrone. No intra-articular surgery was carried out. Four days later he played squash. At two weeks he developed septic arthritis secondary to infection with ␤-haemolytic streptococcus. Montgomery and Campbell 36 reported three cases of septic arthritis in over 1500 arthroscopies in a tenyear period. All of their patients had had injections of steroid at the time of arthroscopy. They recommended that intra-articular steroids should not be given for some weeks after arthroscopy and endorsed the advice of Allum and Ribbans 35 against vigorous activity during this time.
Armstrong, Bolding and Joseph 37 had an infection rate of 0.42% in 4256 knee arthroscopies. They analysed the associated risk factors. The occurrence of infection was more common in patients with a longer operating time, an increased number of procedures during surgery, prior operations, and after chondroplasty or soft-tissue debridement, but the most significant factor was the intraoperative injection of methylprednisolone acetate. Five of the 18 infected patients had received corticosteroids. Some patients with septic arthritis presented within two days of operation, while in others there was a delay of up to 11 days. The early cases were almost all caused by Staphylococcus aureus, whereas the infecting organisms were more varied in the later cases. In a separate series, Armstrong and Bolding 38 found four cases of septic arthritis after 101 arthroscopic procedures, three in the knee and one in the shoulder. Although there were some environmental factors contributing to the high rates of infection, three of the four patients had received intraoperative injection of corticosteroid. They commented that the likelihood of infection was at least 20 times greater when corticosteroids were used. The three cases reported by Montgomery and Campbell 36 presented at 6, 11 and 24 days after operation. Staphylococcus aureus was the infecting organism in the first two cases and Pseudomonas aeruginosa in the later one.
Our recent experience
We have encountered six cases of septic arthritis of the knee in medicolegal practice over the last 18 months. All the patients had had intra-articular injection of steroid at the time of operation, and in all the diagnosis was mild to moderate osteoarthritis. The infective organism was
Staphylococcus aureus in each case. The presentation of septic arthritis was delayed for six to 12 days after the initial arthroscopy, which seems to be a feature of steroidrelated infection.
Conclusion
There is no clear evidence that steroids are beneficial to the osteoarthritic knee, but they may well be harmful. Experimental studies suggest that there is an increased risk of infection with the intraoperative use of steroids. 37 This is supported by a small but increasing number of medicolegal cases involving infection after arthroscopy of the knee with injection of steroids. Thirty years ago in an Editorial for the British volume of the Journal of Bone and Joint Surgery, Sweetnam 39 stated that "we now have evidence, both clinical and experimental, that apart from the well recognised hazard of infection, intra-articular injections of corticosteroids, certainly, if repeated, may be harmful", yet the practice has continued. We believe that it should now cease.
